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(54) PRODUCTION OF OXIDE SINGLE CRYSTAL AND DEVICE THEREFOR 



(57)Abstract: 

PURPOSE: To provide a method for producing an oxide single crystal by a 11 - 
pulling down method, capable of forming the good oxide single crystal by 
continuously pulling it down in spite of enlarging the size of a crucible or 
increasing the amount of its raw material. 

CONSTITUTION: This method for producing an oxide single crystal comprises 
melting the raw material of the oxide single crystal in a crucible 7, contacting a 
seed crystal 15 to the molten material 8 and growing the oxide single crystal 14 
while pulling the molten material down by a \i -pulling down method. The device 
equipping a crucible 7 and a nozzle part 13 extended from the crucible 7, and 
installing a single crystal growing part 35 at the bottom end of the crucible 7 ? is 
used. The temperatures at the crucible 7 and the crystal growing part 35 are 
independently regulated each other. 
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fc*©»fi##K:-3Vvc. EPMAKA-s-CTCiftfrWl/ 

1. 0mo*l%»C»bT±2%«Dlftai»ffJ!SlT<D*l* 
-5. CZatJioTWtbfclCPUcJt^T, SfSJBLhCD 
40 [0 0 9 3] (3£6S^5) 01 2*?«ktJ J iai 3kl^± 

-pnc^issiJig^ssr^b. itr^bfc^micfifeo-cK 

LN*gS7 7-1'^-i&«itbfe. RBt*y9A, ^® 
U^'^Afc.kt^^-^^S:, 30:20: 5 0Oifi^ 

m^ffiElClSSbfc. iD3?«^S6 5 A. 65B. 65C 

iz£^>xmm;6 efian&twmu to&mm6i\z 
*rr -a m * t t v 9 - 1 - ^ - 1 2 © % & t k. * o 

50 T. &&&^f&&3 5^<nmgL43ffiZ%m-C£2>&? 
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Sutfrft^-l 0 Omm/BSraOfSHrtT-, SITtfi^ 
ft fc It— K#J» b ft # 6. *tt* 7 7 -< £ S 1 2 Ttf 

too9 4] fsa^rortgpiii i o o°c~i 2 o one 
gut. 5 0 0~iooo*cicJt-tiw»Lfe. juytfe 

3, yX;L/956 4tJiU : 773'-t-3f-l 2 icftbT 

b. *eSWW^S:^5SUfe. dCQ|g, JUSAYftgiSS 
5C0i&g£l 0 50X:~1 1 50°Ci:b. jmgAWjftg* 
H*Jtt-5jSft4gBiJ£l 0 — 1 5 0X;/mmtcSiJ«Si--5C 

[0095] y x^-as 6 4 awrnmoytM <fc tfft JBt* 

ivTftfcR^kU #&t±lmmi:b. rtSl±0. 8m 
mtU £St±#l5 0mmi:b£:. )Wi£G 3 CDjggfe!& 
3 0 i:JSffi7 3 i: ©*|8M*fia» 6 ^ X;uS5 6 4 ft 
^sp^l^fcSl^ajLfc. ;i/i/^6 3CD¥®B«l±PJ^ 
tU -tCDEgtiSOmmfcb. ^CDSSI±3 Orami: 
bfc. ClCDt^lt?, 2 0mm/^ra©aKT'a$a^(R]lC 

*£S 7 7 W ><- 451 STtf 3 -5 CI t ^JH§ b fc. * fc. 

. [0 0 9 6] JliZ. d^bTTtfJifcb/c. fglmm. 811 
mm. 1 0 Ommffl|.feS77^^-i:oOt. C 
©mttA^r-f-rt-fcSS^tfl Orfi&bfc#ft) KJLfc 

fc. lnra&TOffft. BP*.. ffifiKlC^»-r 

-££0. 0 1mol%£lT«). KLNfigSi: LTAo 

tSBrt-e. m&mtmm— ©»£«*«»& tit. 

[009 7] (|£&&tfl6) 3e&«5fcra«lCb-C. KL 
N*ISA:7 7-M--*llrjftbfc. fc£U ;1/'^-K6 3a 

Ac. ©Tiw. *ea7 7-fA- 

[0098] *»*7 7-f^-©Trjfi*saffb-c<*o 

■C. SI®feCD?£®*VX;i/gpo^^UT0. 5 mm 
±0. lmmgtf3ftMM»Cfi«1-S«k3K. Mtt&£ 
fc^tfF^tftl&bfc. ft4K«10m© 

Ilitl^llklBI^O^feT-jffl^Lfc. dCD^m. IS13-10 
in©ii3©±ftK;fofcoT. -tCD&ffcga&fcO. 0 1m 

[0099] (£»«7) Jftl3A©lfirjft&Xft0!l5fc|R| 

8UcbT0fe&£b, @14lC^-TJ;e)ft>'X;i/a5$:ffiffl 
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b. 1 mm, itf3 0mm©KLN#.jgJSy U— hS: 

m. i(S3 0mm. 1 mmCD^^ttglCfco TJ^fig b 
fc. £-3rs3I?L6 0 b ©BBSS: 3 mint b. #3K5i?L6 0 
b ©^g-ipgli 0 . 5 mmtl/fe. 
[0 10 0] #^^U-hO*fi£**>jitl ; b-C< 

-Dive. ;uydfrt©»I^©Jfcjtf^l/"C<a. id 

[0101] (^&fcJ8) LiNbOa 

ffl b fc. msm 5 i raw©***? - © a & web, l 

fc. fcfc'b. flMb**i?A. IKMy^SA. SMb-*:/ 

£mo lJfc^T'l : 4 9 : 5 OCDiffi^Jt^^^b, S 

#«j*£©;gbfc. mm&bs o g^a^i^tf 6 3 

ftKHMSbfe. »H0F©rtSW±l 2 5 0 , C~1 3 5 0r 
20 \Z%\W b. ;US/jKfl<DJH»S:lWSf 'tffiJWF 7 0O 
fiftte. 5 0 0-1 2 0 0*ClcJ§— icMffllbrc. 
63. -/X;US56 4t?J:0 : 7'7 3' — k— 1 2K#b 

3 5CD?S^S: 12 0 0"C~1 3 0 0"Ck b. JUttAKTA 
»»C£ttafi*4nEfcl 0 — 5 Or/mmtC^Jffilbfe. 
[0 10 2] dCD^g-e. 2 0mm/^ffiloaMET?#» 

^— fe 5 1 £ Ttf e» 5 C t *«HW b fc. 
30 [0 1 0 3] JEK, Cl^ bTTlrfiSbfc. tKlmm. Ml 
mm. £S 1 0 0mm<D*Bfi77'f^- tC-DViT. CI 
OJM**7TW^-feftS*ia (WfiSb^fRl) VC^fc 

*lel. OmoUtbfe*. *B*7T-<^— Tl*. 
1 . 0 m o 1 % lc^bT± 2 %©*ajHUWSHT<Dff IE 

<5. CZ&tC^oTSitbfcK^lCJt^T. 3«J@LhCD 

[0104] (JfcC&ikl) fi£^C0«itCDSjt^ES:« 
3fe. «?f»5RCD*l*5 OOmgi bfc. 

bfe. jifflj^rto^racoaKS: r i o o - 1 

2 0 0^COS?EHlcSgSb. ^y7KrtflDJKWS:HM¥*-tt 
fc. T{B0#3rtCD^ai6 CD UM.lt. 5 0 0 — lOOOt 
ictfei-ic$)j^bfc. ;us/#ic#bT*»«:#tl&b,- 
50 k:«k-3-C5liabn^e>o*|ssa©l?fiS. 5ltHb?:$ij^ib 
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[0105] Cli> LTMitbfc. glmm, #lmm, 
5J100mm£!)*eSi7r-f^H:-2^t 1 dCDJ&g 
l77-f^-J:S^ 0&j£Lfc#|nj) ICflfzbZV) 
ffldWMffc-DHT, 2WUi:H*fcLT*3fcLfc. d CD 
ffl^COi&RK, 5 0 nmCD^Kj^ofe. £ft 

it. &&tzib#r&£i. omoi*igiTeu. s 
fc. 

[0 10 6] 0fcttJQfc2) ifc|£|t?gfcl fcfc'^T. JUV 

[0 10 7] (jt«&Hft3} JtfftHtti jcj&wc. 

[0108] l*U -hflMFrtCD&&&5 0 0~9 0 0 

fc. — #^#^0ttf&m2Jft*S< LTn<i. Slffi 
3 ft § | £ ft.&^ c tf « ft 

[0109] — ±M^©asft9 oor^Lhfc-r-s 

[Olio] 

STtfT^fi^rSd Lj*tj;r0gfc{b«MMgS 
SrT* S,t. *«9!tt. c^LfcHMb 

[02] (a) ~ ( c ) t±, JH«AKrfiKffiCD«ifi(KK® 5 
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[04] *%HgOHtcffio^te^coSiig^M^fev>T. 
[05] *5M8©3C»cffi<D3l*«<0«ffiRjB»cfev^-C. 

io B$8f®0-e&£. 

[06] *»9!ffl3Etfl!i©3Q6«CDa8g^a»cev^-C. 

[07] (a) 1*, BAtt**B*»6jfcaspK4 iftjg^ 
¥ffi0T&y. (b) tt. COSFK4 1fc8l4 2ft3Bril 

l/fett»fta*fa|«ffiH-efty. (c) — jy-cDJp^4 

STffiHT&U. (d) i±. cc9yx;i/S54 3 ft&yfcftf 
fen/yaK4 5 ftw-T»fffi0-c*a. 

[08] (a) ti. B*tittm*'&&£¥&4 6fcttR 
20 3^ffl*4 7fcJBfi8Ufe«JRftgvrs|rafa-e^y, ( b ) 
I* . - 4 6 ft 3 d t tcfc o T^/£ L fc J 

Xjv&a 8 ftsvr »f®0-^* y , (o) n, doyx;u 
&4 8 ft&y ft tt£jL/s/;tf4 5 ftjRf BfffiH-e**. 

[09] WR©1P«ffl«5SA«6«cSyX;ua7 1 45% 
■TfiS»f^m0T?*i. 

[010] -/X;uas*flc5 6©4fe«»c. ffifttticiff&tf 
*£i->lfi;&S55 7ftS5^fc>'X;i/giJ5 8fe«k^i/s/7Ko 
^52 ft «EBBg6tr icjR-T Wffi0-C ft -£ . 

[an] >>x/i/»©$fcSB«c. a^osBEFLftsrrftit 
30 3Wfta^«M^«(»ft{m^icjg^-«mftvnB 

0t?fe-S. 

[012] *%HS©H^ft&0^^-5^S*fi£fflO 

sii^s ftsvr«w»fDsriaT?* « . 

[013] 01 2 0^Sft8£!B&|&£^f spfflig^fcS. 
[014] 0 1 2 fc\ktf0 1 3 VZ^ttAWBSSMX. 
aswc. ffcavX^fttMLfc^oyX^i/ttoifejB 

i: $ ©95^»FM0-eft -5 . 

10 1 ±M&, 2, 4 ^rtCDt— 3 Tffl 

i?. 5±M^if^cD3aai. 6 T«?3f^cD3sra. 

7, 2 6, 4 5, 5 2, 6 S/l/ViK. 8 Sffife. 

io $»«R cava*) . ii aiiAht. 

12 1 3, 24, 4 3, 48, 

5 8, 6 4 yX;US5, 14 JW8S5 7^^-«IV< 

L^l/-K". 15 16 1 

9 Sfflt&fflfcGD^®, 2 2 »gM*©a»JA*l 

p. 30 mm.®<?)m.w. 3 5 JMeawjAA, 

5 3 M$.&&-?1'— h, 5 6 yX;i/955 8 CD^ft:. 
0 5 7 yX;i/gP5 8C0i£Sgi5. 5 9 J XjU&O* 
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60&3g£P. 65A, 65B, 65C, 67 
MftSSE. 4 8a, 6 1, 7 2¥i£®, 6 6 ? 
6 8 ffiftigg. 68 a 8i?m6 8<DKi&K 
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7 0 W/fcF. 7 3 ;1/^jK©JES, 7 5 J X)V 
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